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[57] ABSTRACT

A manufacturing method for a disk-like diaphragm
spring for making a center hole at a center part, making
rectangular holes on an outer peripheral part with spec-
ified spaces left between such holes in a circumferential
direction, forming plural ligulated fingers radially by
means of plural radial slits extending from such rectan-
gular holes to the center hole and inner peripheral parts
of the fingers to be pressed by a release bearing. The
method comprises a step of punching such rectangular
holes and slits out of a disc-like blank with a press and
forming between the slits tapered ligulated fingers and a
process of punching out a center hole by using a gear-
shaped press die having circular tip portions at the same
spacing as the slits for forming tapered openings at the
slits extending radially outward from the center hole
slits and circular ends on the fingers.

6 Claims, 3 Drawing Sheets
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MANUFACTURING METHOD FOR DIAPHRAGM
SPRING

TECHNICAL FIELD

This invention relates to a manufacturing method for
a diaphragm spring for use in a clutch for a vehicle etc.

BACKGROUND ART

Conventionally, when manufacturing a diaphragm
spring for use in a clutch cover assembly; plurai holes 32
and slits 33 have been punched out from a disc-like
metal blank 31 by a first press work as illustrated by
FIG. 6, and then a circular center hole 34 has been
punched out as shown in FIG. 7 by a second press
work. Thereafter the blank has been bent to a specified
shape as illustrated by FIG. 8. This diaphragm spring is
elastically deformed by being pushed and pulled by a
release bearing 36 at inner peripheral parts of fingers 35
formed of the slits 33 to cause a clutch disc to be pressed
on and separated from a flywheel through, for instance,
a pressure plate. .

In the conventional manufacturing method, it has
been impossible to make a width of the slit 33 smaller
than the plate thickness of the blank 31. Furthermore,
contact area between an inner peripheral part of the
finger 35 and a release bearing 36 is small because of the
reduced inner peripheral width of the finger 35 causing
a high bearing pressure. With the high bearing pressure
the inner peripheral part of finger 35 has worn out
quickly.

DISCLOSURE OF THE INVENTION

In order to solve the foregoing problem, this inven-
tion provides a manufacturing method for a diaphragm
spring in which, when making a center hole at a central
part, making plural rectangular holes on an outer pe-
ripheral part with specified spaces left therebetween in
a circumferential direction, forming plural ligulated
fingers radially by means of plural radial slits extending
from the rectangular holes to the center hole, and manu-
facturing the disc-like diaphragm spring wherein inner
peripheral parts of these fingers are pressed by a release
bearing; two processes are involved: a first process for
punching the peripheral holes and slits out of a disc-like
blank by a press work and a second process for punch-
ing out the center hole by using a gear-shaped press die
having circular tip portions spaced at the same spacing
as that of the slits. A blank inner peripheral side end of
each slit, opposite, is formed into a tapered shape in
punching out the rectangular holes and slits. An angular
position of the circular tip portion of the press die is
aligned with that of the tip ends of the tapered shape of
the slits in the process for punching out the center hole.

According to the above-mentioned method, the blank
inner peripheral side end of each slit along the longitu-
dinal sides thereof, is formed into the tapered shape in
the punching process for punching out the rectangular
holes and slits. The position of the circular tip portion of
the press die is aligned with that of the tip ends of the
tapered shape of the slits in the process for punching out
the center hole. Therefore, the inner peripheral part of
the finger formed between the slits has a large width so
that the bearing pressure can be reduced because of the
large contact area with the release bearing. Thus, the
wear is reduced and the durability improved in the
manufactured diaphragm spring.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a front view of a diaphragm spring obtained
by the manufacturing method in an embodiment of the
present invention.

FIG. 2 through FIG. § are explanatory views for a
manufacturing method of a diaphragm spring of the
present invention.

FIG. 6, and FIG. 7 and FIG. 8 are explanatory views
for a manufacturing method for a conventional dia-

phragm spring.

BEST MODE FOR CARRYING OUT THE
INVENTION

In FIG. 1 which is the front view of the diaphragm
spring formed by the manufacturing method in the
embodiment of the present invention, a center hole 1 1s

made at a central part of a disc-like diaphragm spring,

‘and plural rectangular holes 2 are made at an outer

peripheral part thereof with specified spaces left there-
between on the same circumference. Slits 3 extending
from the rectangular holes 2 to the center hole 1 are
formed in radial directions. The inner peripheral side,
1.e. the center hole 1 side end portion 3a, along longitu-
dinal opposite sides of each slit 3, is formed into a ta-
nered shape. Plural fingers 4 are, thus, radially formed
by plural slits 3. An inner peripheral part, i.e. a free end
portion of each finger 4, is composed of a club-shaped
expanded portion 4a formed by the tapered end portion
3a of the slit 3 and a circular arc portion 4 protruding
integrally from the expanded portion 4a and having a
circular tip end. The free end portions of these fingers 4
are pressed by a release bearing 3.

In FIG. 2 through FIG. 5§ which are the explanatory
views for the manufacturing method for the diaphragm
spring in the embodiment of the invention, show that,
when manufacturing the diaphragm spring, all the rect-
angular holes 2 and the slits 3 are punched out of a
disc-like metal blank 6, simultaneously, by a first press
work as illustrated by FIG. 2. In this instance, the end
portion 3a of each slit 3 is formed into a tapered-shape
as far as press dies permit and further is cut to a position
slightly inside of a circumference at which an outer
peripheral edge of the release bearing § contacts with
the diaphragm spring, as illustrated by FIG. 3. In the
second press work stage, after straightening the blank 6
which has been deformed by the press work, the center
hole 1 is punched out by using a gear-shaped press die 9
having circular tip portions 7 and bottom portions 8 of
the same width and spacing as that of the slit 3, as illus-
trated by FIG. 4. In this instance, a boundary between
the tip portions 7 and the bottom portions 8 of the press
die 9 is aligned with a line on which the outer peripheral
edge of the release bearing 5 contacts the diaphragm
spring, as illustrated by FI1G. 5. After straightening the
blank 6 from which the center hole 1, the rectangular
holes 2 and the slits 3 have already been punched out,
the blank is shaped to a specified shape so that a disc-
like diaphragm spring similar to that shown in FIG. 8 1s
obtained.

In the diaphragm spring thus manufactured, the end
portion 3a of the slit 3 is formed into the tapered shape
and the center hole 1 is punched out by the gear-shaped
press die 9 having the tip portions 7 and the bottom
portions 8, so that the free end portion of each finger 4
is composed of the expanded portion 4a and the circular
arc portion 4b. Accordingly, the width of contacting
surface between the free end portion of the finger 4 and
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the release bearing § becomes larger and the bearing
pressure becomes small because of the large contact
area, so that wear is reduced to improve durability.
Further, according to the manufacturing method as
described in this embodiment, the above-mentioned
excellent diaphragm spring can be manufactured by
only changing the shape of the press die 9 without in-
creasing the number of processes as compared with the
conventional method and without requiring a new man-
ufacturing facility.

The foregoing embodiment is explained with refer-
ence to the example wherein the center hole 1 is
punched out after punching out the rectangular holes 2
and the slits 3. However, this invention is not limited to
such a structure. The rectangular holes 2 and the slits 3
may be punched out after punching out the center hole
1.

Moreover, the foregoing embodiment is explained
with reference to the example wherein the rectangular
holes 2 are punched out simultaneously with the shts 3.
However, this invention is not limited to such a method,
but the oval holes 2 may be punched out separately
from the slits 3.

Furthermore, the foregoing embodiment is explained
with reference to the example wherein the bottom por-
tion 8 of the press die 9 1s formed into the circular arc
shape. However, this invention is not limited to such a
structure, but the bottom portion 8 may be formed into
any other arbitrary shape. |

As descnibed above, the present invention provides
the process for punching the entire rectangular holes 2
and slits 3 out of the disc-like blank 6 by press work and
the process for punching out the center hole 1 by using
the gear-shaped press die 9 having circular tip portions
7 of the same quantity as that of said slits 3. In the pre-
ferred embodiment the blank 6 inner peripheral side end
of each sht 3 is formed into the tapered shape in the
process for punching out the rectangular holes 2 and
slits 3, and the angular position of the circular tip por-
tion of the press die 9 is aligned with the tapered shape
of said slit 3 1in the process for punching out the center
hole 1. Therefore, a diaphragm spring can be obtained
such that the width of the contacting surface with the
release bearing 5 is large and the bearing pressure is
small because of the large contact area so as to provide
less wear and excellent durability. Further, such dia-
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phragm spring can be manufactured by only changing
the shape of the press die 9 without increasing the num-
ber of processes, as compared with the conventional
method, and without requiring new facility.

INDUSTRIAL APPLICABILITY

As described above, the present invention is effec-
tively applicable to the manufacture of the diaphragm
spring for use in the vehicle clutch etc.

What is claimed is:

1. A two step method for manufacturing a diaphragm
spring, having a circular center hole at a center of a
disc-like blank, plural rectangular holes on an outer
peripheral part of said disc-like blank with specified
spaces left therebetween in a circumferential direction,
plural ligulated fingers extending radially inwardly
between radial slits, said slits each extending inwardly
from one of said holes to said circular center hole,
wherein inner peripheral parts of said fingers are
pressed by a release bearing; comprising a step of
punching said rectangular holes and said slits out of said
disc-like blank with a press work and a step of punching
out said center hole with a gear-shaped press die having
circular tip portions of the same width and spacing as
that of said slits for forming circular tip end portions at
tapered inner ends of said ligulated fingers.

2. A manufacturing method for a diaphragm spring as
set forth in claim 1, in which said step of punching out
sald center hole 1s carried out after said step of punching
out said rectangular holes and said slits.

3. A manufacturing method for diaphragm spring as
set forth in claim 1, in which said step of punching out
said rectangular holes and said slits 1s carried out after
punching out said center hole.

4. A manufacturing method for a diaphragm spring as
set forth in claim 1, in which said rectangular holes are
punched out simultaneously with said slits.

5. A manufacturing method for a diaphragm spring as
set forth in claim 1, in which said rectangular holes are
punched out separately from said slits.

6. A manufacturing method for a diaphragm spring as
set forth in claim 1, in which a gear-shaped press die
having circular arc bottom portions is used in said step

of punching out said center hole.
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